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it seemed an important fact that the infections were of an extremely transient character, tending to disappear gradually and return later. As the infections were not heavy at any time the finding of oocysts was not always easy, and in many instances they have been overlooked entirely. In older rats infections were less frequent, and most adults were, as far as microscopical examination of the feces is concerned, entirely negative. This would suggest an acquired immunity. Several rats were killed and their intestines examined, but asexual forms were never demonstrated in the epithelium of the gut. No naked-eye lesions were detected to aid in the examination of special portions of the intestine, but there is no reason to doubt that infection actually was present, and was simply overlooked. On the other hand it has to be borne in nind that oocysts recovered froin any specimen of fzeces simply may have been ingested in the fodder and pass unchanged through the rat's alimentary canal (ride Tlhomson and Robertson, 1926) . These points will be (iiscussed below.
PREVIOUS OBSERVATIONS ON COCCIDIOSIS IN RATS.
A survey of the literature presents difficulties in that mnany of the previous accounts are incomplete, and in one important instance, viz., the papbr by Ohira, it has been impossible to obtain the original reference in this country. No English observer has reported the presence of the oocysts of an Eimneria in rats. The first account in the literature is that of Eimer (1870), who describes the process of schizogony of Eimeria falcifoinmis in the mouse, at the same time stating that a similar parasite occurred in rats. Grassi (1881) noted coccidiosis in rats, and found it necessary to disinfect the cages of infected animals to prevent infection of fresh stock. In 1904 Wasilewsky reported that Nissle had found Eimeria in a black rat in Berlin, but he gave no reference to the date or publication. Ohira (1912) published an account in Japan of a new coccidian found in a rat, which he considered to be a distinct species, and named it Eimertia iiyairii. This paper, unfortunately, it has not been possible to consult, and only an inefficient reference has been made to it by Fukuhara (1913) who gave no measurements of the oocysts, and an inadequate description of the developmental stages in the gut. Coccidiosis of rats was described by Carrazi (1913) , who gave an account of an infection of the liver, but further investigations showed he was mistaken, and that he had confused the ova of Trichocephalus with the oocysts of a coccidian. In MH-TROP. Dis. 1 [December 1, 1926. the same year Reich (1913) gave a full account of Eimberia falciormis in the mouse, and considered it as identical to that found by Grassi (1881) in the rat. Noller (1920), however, failed to infect rats with the fully developed odcysts of Eimeria falciformis. Rudovsky (1921) reported coccidiosis in thirty-five young rats, and came to the conclusion that the organism was identical with that found in the mouse.
The same observer st%ted that he had encountered Eimerica stiedc in four rats. These species he differentiated by their variations in size, shape and sporogenic cycle, which he did not describe in detail. He found the odcysts in the forage, an considered the rat as a carrier of rabbit coccidiosis. He assumed he had proved this by infecting a young rabbit from the feeces of a rat, which was supposed to contain the o6cysts of Einteria stie-dw. Finally, Dieben (1924) assumed that the rat coccidian was strictly specific in that he failed to transmit it to mice, guinea-pigs and rabbits. He succeeded in transmitting the rat coccidian to Rattits rattlus and Rattus norveqicus and from 0both these hosts to white rats. The oocysts vary in shape. The majority are ovoid or egg-shaped, having one pole narrower than the other (vide figs. 1, 2, and 3) . Others tend to be more spherical, especially those in which development is more advanced (vide figs. 4, 5, and 6). The outer wall of the oocyst is approximately 0 6 micron in thickness, Frc.. 4. and inside this is the usual thin membrane lining, as it were, the outer wall (vide figs. 2, 3, 4, 5 and 6). The micropyle is seen in some individuals situated at the more tapering pole (vide fig. 1 ). The protoplasmic contents of undeveloped cysts consist of greenish, highly refractile granules, in the centre of which is a single vesicular nucleus. At ordinary room temperature development is completed in six or seven days. Four oval sporocysts, each containing two sporozoites, form the final stage of development. The length of the sporocysts varied from 8 5 microns to 10 5 microns, and the breadth from 6 microns to 6 8 microns. No oocystic residuum was noted, but the usual residual globules were present in the sporocysts (vide fig. 6 ).
The sporozoites are blunt at one end and taper at the other. The nucleus, vesicular in type, is situated in an almost central position, and there is a clear vacuole towards the blunt end (vide fig. 6 ). So far, all attempts to demonstrate a development in the intestinal epithelium of the rats have failed. This is either due to the infection being extremely small or simply to the fact that the oocysts are pseudoparasites in the sense that they are swallowed in the food and are passed, like foreign bodies, in the fhces. That the latter alternative is improbable seems likely to be the case since the infection was found in a very large number of white laboratory rats, especially the younger ones, and also in four wild rats, which, as they were trapped in the London Docks, came from a different area. All the oocysts passed were in an undeveloped state, but matured later, which is very suggestive of it being a true infection and not merely a case of adventitious passage through the alimentary canal. The fodder consisted of bread, bran, oats and cabbage, and the chances of its being contaminated either by the faces of mice or rabbits was very small.
DISCUSSION.
Early observers evidently considered that the Eimteria found in rats was identical with that found in mice, but Ohira (1912) named that found by him in rats Eimerica miyairii. Dieben (1924) noted Ohira's paper and specific name, and, in spite of the fact that he failed to consult Ohira's original, named his species Eimeria nieschulzi. At present it is impossible without direct reference to Ohira's paper to determine definitely the correct specific name for the coccidian in rats. Dieben brought forward some experimental evidence that the rat coccidian was specific to rats, and could not be transmitted to mice, guinea-pigs or rabbits. He succeeded, on the other hand, in transmitting the Eimeria to Rattuts rattus and Rattus norvegicus, and from both these species to tame white rats. Rudovsky's claim of finding Eirneria stiedae in rats, and in succeeding in the transmission of the oocysts of this species to a young rabbit, is interesting in view of the recent observations of Thomson and Robertson (1926) who found that oocysts of certain fish coccidia could pass unchanged through the human intestine. In collaboration with Miss M. J. Triffitt the following experiment was carried out. A white rat was fed on fully developed o6cysts of Eimeria stieda, and another on the oocysts of Eimeria perforans. Both rats examined twenty-four hours later showed unaltered oocysts in their faeces. Further daily examinations failed to show oocysts and the rats remained healthy. Post-mortem examinations were also negative. It is thus obvious that oocysts of the rabbit coccidian swallowed by rats might be transmitted through this host and infect fresh rabbits. Owing to the great variations in the dimensions of the -oocysts in rats, mice and rabbits it is not possible at present to differentiate these species on morphological grounds alone. It is necessary, therefore, that great care be taken before it is assumed that the species are distinct, and it seems that further experimental work might be carried out advantageously by cross infections of rats, mice, guinea-pigs and rabbits. , 1926 ,, ,, 11 .7 to 25.9 ... 11*7 to 19*3 ...
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